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A Survey of Highway Construction Material in the Town of Putney, Windham 
County, Vermont 
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History: 

The Material Survey Project was formed in 1957 by the Vermont State 

Department of Highways with the assistance of the United States Bureau of 

Public Roads. Its prime object was to compile an inventory of highway con-

struction materials in the State of Vermont. Prior to the efforts of the 

personnel of this survey as described in this and other reports, searches 

for highway construction materials were conducted only as the immediate sit- 

uation required. Thus, only limited areas were surveyed and no over-all pic-

ture of material resources was available. Highway contractors or resident 

engineers are usually required to locate the material for their respective 

projects and have samples tested by the Highway Testing Laboratory. The 

additional cost of exploration for construction material is passed on to the 

State in the form of higher construction costs. The Materials Survey Project 
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was established to minimize or eliminate this factor by enabling the State 

and its contractors to proceed with information on material sources available 

beforehand. Prior knowledge of locations of suitable material is an inipor-

tant factor in planning future highways. 

The sources of construction material were located by this project through 

ground reconnaisance, study of maps and aerial phqographs, and geological and 

physiographic interpretation. Maps, data sheets, and work sheets for reporting 

the findings of the Project were designed, keeping in mind their intended use. 

These maps and data sheets were devised to furnish information of particular 

use to the contraetor or construction man. For maxtimim benefit the maps, data 

sheets and this report should be studied siuialtaneously. 

Inc losures: 

Included in this folder are two surface-geology maps; one defining the 

- location of tests conducted on bedrock sources, the other defining the loca-

tion of tests conducted on granular material. These maps are derived from 15 

minute quadrangles of the United States Geological Survey eftiarged to 1:3125 

or 1" 2604 0 . Delineated on the Bedrock Map are the various rock types of 

the area. This information was obtained from rnmerous sources; i.e. Vermont 

Geological Society Bulletins, Vermont State Geologist Reports, United States 

Geological Survey Bedrock Maps, as wetl as other references. 

The Granular Materials Map depicts areas covered by various types of 

glacial deposits (outwash, moraines, kaucs, kame terraces, etc.) by which 

potential sources of gravel and sand may be recognized. This information 

was obtained primarily from a survey being conducted by Prof. D. P. Stewart 

of Miami University, Oxford, Ohio who, since 1956, has been mapping the 

glacial features of the State of Vermont during the suer months. Further 

information was obtained from the Soil Survey (Reconnaisance) of Vermont, 

conducted by the Bureau of Chemistry and Soils of the United States Departuent 
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of Agriculture; and from Vermont Geological Society Bulletins, United States 

Geological Survey quadrangles, aerial photographs and other sources. 

On both maps the areas tested are represented by Identification Numbers. 

Several tests are usually conducted in each area represented by an Edentifica-

tion Number, the number of such tests being more or less arbitrarily determined 

either by the character of the material tested or by topography. 

Also included in this foLder are Data Sheets for both the Bedrock and 

Granular Material Survey which contain detailed information for each test 

conducted by the Project as well as information obtained from other sources, 

including an active card file compiled by the Highway Testing Laboratory. It 

was readily apparent that the latter informaticm was gathered over a period 

of years by many persons and consequently lacks the organized approach and 

detail required for effective use. The information on the cards varied widely 

in completeness. Transfer of information from the cards to the Data Sheets 

was made without elaboration or verification. The location of the deposits 

listed in the card files have also been plotted on the maps. However, caution 	
/ 

should be exercised wherever the information appears incomplete. Some cards 

in the file were not used because the information on the locations of the de-

posits was incomplete or unidentifiable. This Project does not assuma respon-

sibility for the information taken from the card files. 

Work Sheets containing more detailed information of each test including 

a detailed sketch of each Identification Number area are on file in the office 

headquarters of the Project, together with the respective laboratory reports0 

Location: 

The Town of Putney is located in Windham County in the southeastern sec-

- 	tion of the State on the Connecticut River approximately 18 miles north of 

the Massachusetts border. According to the "Soil Survey of Vermont" of the 
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Bureau of Chemistry and Soils the town is in the "Eastern Hill Region", a 

relatively low plateau in an advanced stage of erosion with fairly smooth 

hills and generally unprecipitous valley walls. The stream valleys are 

fairly wide with large flood plains principally in the Connecticut River 

valley. The Connecticut Valley is the'dominant geographic feature'from 

which there is a gradual increase in elevation as one travels westward to 

the highest point of approximately 1600' in the southwest corner. Drainage 

is easterly into the Connecticut River. 

Procedure for Rock Survey: 

The routine employed by the project in the survey of possible sources of 

rock for highway construction is divided into two main stages; the office hives-

tigation and field investigation. The first is conducted primarily during the 

winter months and comprises the mapping of rock types as indicated in various 

- 	reference sources. Since, at present, the mapping of bedrock geology in the 

State of Vermont is incomplete, many different sources of information were 

utilized, as indicated in the Bibliography. These references differ consider-

ably in dependability due to new developments and studies contributing to the 

obsolescence of a number of reports. In addition, the results of samples taken 

by other individuals are analyzed arLd the location in which these samples were 

taken is mapped when possible. In other words, as complete a correlation as 

possible is made ofàll'the information available concerning the geology of the 

area under consideration. 

The second stage of the investigation is begun in the field by making a cur-

sory preliminary survey over the entire area. The information obtained in this 

- 

	

	survey, together with the information assimilated in the first stage of the 

investigation is employed to determine the areas in which the testing and 

sampling will be concentrated. When a promising source is encountered as deter-

mined not only by rock types but also by volume and the existence of a good 
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working face, chip samples are taken with a haraner and submitted to the Highway 

Testing Laboratory for testing by the Deval Method (AASHO, T-3). It is kept 

in mind that samples taken by the chip method are often in the weathered zone 

of the outcrop and consequently may show a less satisfactory test result than 

the fresh material deeper in the body of the rock structure. Should the result 

of this test prove satisfactory, further samples are taken by drillingtto a 

depth of 3 feet and blasting atrintervalB across the strike or trend of the 

outcrop. Occasionally, because of the uniformity of the material and a satis-

factory test result from the chip sample, no further drilling, blasting or 

sampling is done and the material source is included as being satisfactory. 

Discussion of Rock and Rock Sources: 

The rock type in the Town of Putney consists generally of schist0 A long, 

narrow body of antphibolite occurs In the southeast portion of the town of which 

Identification Number 1 is representative. This structure is only approximately 

90' wide, the trend is to the east-northeast and the sampling was conducted al-

nest directly along the strike for a distance of approximately 180 1 , as repre-

sented on the Data Sheet. Test Number 6 of this Identification Number repre-

sents the schist on the northwest edge of the amphibolite and indicates that 

this material is unsatisfactory0 It can be assumed that the schist to the 

southeast of the amphibolite is of similar quality. It is apparent that the 

width of this outcrop is restricted. Although Identification Number 1 shows 

a good relief, a large portion of the structure is covered with fluvial sedi-

ments. However, the results of the sampling of the amphibolite indicated wears 

ranging from 327-7.27, meeting the requirements for Item 204, sub-base of 

Crushed Rock 0  Another very small body of ainphibolite occurs jast across the 

town road north of the western tip of the first structure0 This was considered 

too small to warrant further investigation. A third long, narrow amphibolite 
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band occurs north of the second. Again, its lack of width discouraged further 

investigation0 

Procedure for Sand and Gravel Survey: 

The method employed by the project in the survey of possible sources of 

sand and gravel for highway construction is divided into two main stages; office 

investigation and field investigation. The office investigation is conducted 

primarily during the winter nnths and comprises the mapping of possible poten-

tially productive areas as indicated from various references. Of these refer-

ences, the survey of glacial deposits mapped by Prof Stewart proves to be 

valuable, particularly when used in conjunction with other references such as 

soil type maps, aerial photographs and United States Geological Survey quad-

rangles. The last two are used in recognizing and locating physiographic 

features indicating glacial deposits and in studying drainage patterns 0  In 

- addition, the locations of existing pits, when known, are mapped. The loca-

tions in which samples were taken by other individuals are noted and mapped, 

when possible. 

The second stage of the investigation is begun in the field by making a 

cursory preliminary survey over the entire area noting areas which show phys-

tographic features giving evidence of glacial or fluvial deposits. Attthis 

time preliminary sampling is made with the aid of a hand shovel. The samples 

which indicate satisfactory material when examined rnegascopically are sub-

mitted tozthe Highway Testing Laboratory where they are tested for gradation 

and atone wear, the latter by the Deval Method (AASHO, T-4-35). Since the 

i. laboratory is somewhat limited in the number of samples which can be processed 

during the construction season, only samples which are apparently satisfactory 

are submitted. Should the results of these tests prove satisfactory, the loca- 

tions from which they were taken are further examined by digging test pits with 
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a backhoe to a depth of approximately 12 feet and again sampling the material. 

Discussion of Gravel and Sand Deposits: 

The granular materials of this area are found primarily in glacial deposits, 

restricted alist entirely to kame terraces, indicating fairly well stratified 

deposits of gravel, sand, silt, and clay in the features. The majority of the 

kauie terraces are confined to the lower elevations in the eastern half of the 

town along Sacketts Brook and East Putney Brook. The southern end of a very 

large kama terrace extends into the northeast corner of the town. The terrace 

along Sacketta Brook is represented by Identification Numbers 1-5. Identifi-

cation Numbers 2-4 indicate a sand area containing material of good quality. 

Identification Number 5 is a shallow pit containing a mixture of sand and 

gravel with clay bottom, and thus proved unsatisfactory. Identification Number 

6 is an old abandoned gravel pit with slumped faces and consequently should 

not be considered representative of the material in the kama terrace along 

East Putney Brook. Further investigation of this terrace might prove valuable. 

Identification Numbers 7-9 represent the large kama terrace extending north 

into Westminster and contain suitable sand and gravel. 



Glossary of Selected Geolo,zic Terms 

Drift--Rock material of any sort deposited in one place after having been 
moved from another; as river drift. Specif 1,, a deposit of earth, sand, 
gravel, and boulders, transported by glaciers (glacial drift) or by running 
water emanating from glaciers (fluvio-glacial drift) and distributed chiefly 
over large portions of North America and Europe, esp. in the higher latitudes 0  

Fluvial--Pertaining to streams0 

Gneiss--A term originally applied to a more or less banded metamorphic rock 
with the mineral Composition of granite0 As now employed it designates a 
foliated metamorphic rock with no specific composition implied, but having 
layers that are mineralogically unlike and consisting of interlocking mineral 
particles that are mostly large enough to be visible to the eye. Usually gneiss 
displays an alteration of granular minerals and tabular or schistose minerals 
with the rock, tending to split along the planes where tabular or schistose 
minerals predominate0 

Kame--A conical hill of stratified drift, deposited at a glacial terminus by 
glacial streams flowing in or on the ice. 

Kame Terrace--An accuimalation of stratified drift laid down chiefly by streams 
between a glacier and an adjacent valley wall. 

Lacustrine--Pertaining to lakes. 

Megascopic--Characters of a material that can be perceived by the unaided eye. 

Metamorphic Rocks--Rocks that owe their distinctive characters to the trans-
formation of pre-existing rocks, either through intense heat or pressure or 
both. 

Moraine--An accuimilation of drift with an initial topographic expression of 
its own built within a glaciated region chiefly by the direct action of glacier 
ice0 

Outwash--Stratified drift that is stream built beyond the glacier; laid down 
by meitwater streams issuing from the face of the glacier ice0 

Quartzlte--A firm, compact rock composed of grains of quartz so firmly unitéd 
that fracture takes place acfoss the grains instead of around them. A meta-
morphosed sandstone. 

Schist--A crystalline rock with a secondary foliation or lamination based on 
parallelism of platy or needle-like grains. The name refers to the tendency 
to split along the foliation. 



Schistosity--The property of a foliated rock by which it can be split into thin 
layers or flakes. The property of splitting may be due to alternating layers of 
differing imitteral composition or to preferred orientation and parallelism of 
cleavage planes of the mineral. 

Strike--The direction of a line formed by the intersection of a stratum with a 
horizontal plane. 

Surface-geology map--A map showing areas of outcrop of geologic formations, both 
consolidated rocks and the unconsolidated sediments. Its scale is large enough 
that pits and quarries can be accurately shown and indexed. 

Terrace--A plain, natural or artificial, from which the surface descends on one 
side and ascends on the other0 Terraces are conmonly long and narrow, and they 
border seas, lakes, or interior valleys. A terrace may be built by deposition 
of sediment from water, it may be cut by the breaking of waves on a shore or the 
sweeping of currents, or it may he formed by the dislocation of rocks in crustal 
movements. The descent from river terraces toward the river may be very abrupt, 
especially in arid regions, the ascent on the other side may be only that of an 
extensive alluvial slope. 

Till--Unsorted drift, or the mixture of rock fragments and fine materials left 
by melting glaciers. 
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- Field Year Depth of Over- - 	 - Volume Sieve Analysts Color Abrasion Passes 
Ident. Test Field Sample or Burden Exist- Estimate 7. Pss1n,g  AASHO AAS}I0 V.H.D. 

lb" #4 	1#100 #270 No. No. Tested Test (ft.) (ft.) ing Pit (cu. yds.) T-21 T-4-35 Specs. Remarks 

1958 0.8 0 Yes 10,000 - 39.0 7 1.75 3h 23.0 Gravel Owner: !fr. Hamilton. 
This is a granular de- 
posit east of the 
Hamilton house. There 
are two levels or ter- 
races. The upper one 
is gravel, the lower 
fine sand. 
Test No. I was taken 
at the upper level in 
the upper pit at the 
west end of the south 
face. The limited vol. 
time of material remain. 
trig is to the south. 
This is a possible 
source of sub-base of 
gravel, Item 201. 

2 1958 0-3 0 Yes - Not Sampled Borrow Test No. 2 on the low-' 
(Sand) er level was taken in 

the north end of the 
floor of the lower pit t  
Material here is a fine 
sand with silt. 

2 1 1958 0-12 0 Yes 30,000 100 89.0 2.0 0.5 3l 
- Sand Owner: The Putney 

School. This granular 
deposit has several 
shallow test pits 
around the main pit. 
This pit was tested by 
hand shovel in the 
east face which is 12 
to 15 ft. high and 
partially stripped. 
Material: scattered, 
thin beds of gravàl 



Field Year Depth of Over- Exist- Volume Sieve Analysis Color Abrasion Passes 

Ident. Test Field Sample or Burden ing Estimate $assing  - AASIIO AAS11O V.H.D. 
1½" #4 #100 #270 No. No. Tested Test (ft.) (ft.) Pit (Cu. yds.) T-21 T-4-35 Specs. Remarks 

in a sand matrix. Re- 
niathing material to 
the east and north. 
This pit needs further: 
testing, but is a pos- 
sible source of sub- 
base of sand, ttetn2O2. 

3 1 1958 1-4 0-1 Yes 5,000 100 92.2 5.0 0.5 1 Sand Owner: Mrs. Speno. 
This granular deposit 
has an old slumped in 
sand pit which was 
sampled on the west 
f ace by hand shovel. 
This is the same depo- 
sit Which extends un- 
der the road to the 
Counmznity Center Ball 
Field. Material is a 
fine sand. With clean- 
ing and stripping this 
pit could be an ac- 
ceptable source of 
sub-base of sand, Item 
202. 

4 1 1958 1-5 0-1 No 30,000 100 94.3 7.0 0.75 3 Sand Owner: Putney Coniia- 
nity Center. This V!Zfl 
ular deposit extends 
under the ball field 
and is exposed in the 
road cut where it was 
sampled with hand 
shovel. Material is 
fine sand. VGluue is 
for area 150 x 200 ft. 
to a depth of 30 ft. 
(approx.). This is a 
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Field Year Depth of Over- Exist- Volume Steve Analysis Color Abrasion Passes 

Ident. Test Field Sample or Burden 
1pit 
ing Estimate assini  AASRO 

IT-4-35 
AASBO V OLD. 

1½" 04 	10100 #270 No. No. Tested Test (ft.) (fç.) (cu0 yds.) T-21 Specs. Remarks 

possible source for 
sub-base of sand, 
!ëm 202. 

5 1 1958 1-6 0-1 Yes - - - Not Sampled - - Borrow Owner: Mr. Miller. 
(Gray.) This is a large shal- 

low pit with a clay 
bottom. Material is 
sand and gravel mixed.: 
Pit seems to be deple- 
ted except for a pos- 
sible extension tothe 
NE for sand. 

6 1 1958 0-3 0 Yes - - - Not Sampled - - Borrow Owner: W. Stockwell. 
(Gray.) This is a large old 

abandoned gravel pit. 
Slumped in faces are 
about 20 
Material: a dirty gre- 
vel with soft disin- 
tertdtonae. 

7 1 1958 0-10 0 Yes - - 41.9 2.0 0.25 2 15.5 Gravel Owner: Mt. Wood. 
This is a medium size 

2 1958 0-10 0 Yes - 4 48.1 8.0 1.25 3 16.8 Gravel pit with an average 
gravel thickness of 

3 1958 0-10 0 Yes - - 44.8 7.0 1.50 25 16.0 Gravel approx0 10 ft. The 
bottom of the pit is 
clay with water stand- 
ing in spots. The area: 
is partially stripped 
to the south. All 3 
tests were taken from 
the south face of 
pit. Test No. 1 in 
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Field Year Depth of Over- Exist- Volume Sieve Analysis Color Abrasion Passes 

Ident. Test Field Sample or Burden ing Estimate 7 Passin& _ AASIIO AASILO V.11.0. 
1½" #4 #100 0270 No, No. Tested Test (ft.) (It.) Pit (cu. yds.) T-21 T-4-35 Specs. Remarks 

the west corner. Test 
No. 2 in the central 
portion and Test No. 3 
in the east corner of 
the south face. This 
pit can be extended 
to the south for.. addi- 
t i onal quauttt tea, 
This area may be con- 
sidered a source of 
gravel, Item 201. 

8 1 1959 0.5-8 0-0.5 No - 100 83.8 1.0 0.5 1 0 Borrow Owner: Gardner Rubbard 
(Sand) This area is located 

in a large kame ter- 

2 1959 0-8 0-0.5 No - - Not Sampl4 d - Borrow race that extends into 
(Sand) the town of Westmin- 

ster. Teat No. 1 was 

3 1959 5-8.5 0-5 No - 100 91.5 1.0 0.5 1 Sand taken in the east edge 
of the terrace and 

4 1959 5-10 0-5 No - 100 99.4 6.0 1.25 1 Sand failed to meet require 
ments for Item 202 

1959 0-10 0-8 No - - Not Sampled - Borrow (sand) due to a slight 
(Sand) excess retained on 

the #4 screen. Test 
No. 2 was taken 150 
ft. north and 50 ft. 
west of Test No. 1. 
No sample was taken 
as the material en- 
countered was a silty 
sand. Test No. 3 was 
taken 86 ft. west of 
Test No. 1. Sand which 
met the requirements 
for Item 202 was en- 
countered at a depth 
of 5 ft. Test NO. 4 
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Field Year Depth of Over- Exist- Volume Sieve Analysis Color Abrasion Passes 

Ident. Teat Field Sample or Burden ing Estimate ZPassin  
IT-21 
AASHO AASHO V.H.D. 

i #4 #100 #270 No. Nd Tested Test (ft.) (ft.) Pit (cu. yds.) T-4-35 Specs. Remarks 

was taken 280 ft. sa*ittt 
and 120 ft. west of 
Test No, 3. Sand which 
met the requirements 
for Item 202 was found: 
at a depth of 5 ft. 
Test No0 5 was taken 
208 ft. west of Test 
No. 2. The upper 8 ft. 
of the hole was very 
fine sand, the remain- 
ing 2 ft. was a coar- 
ser sand. No sample 
was taken from this 
hole. This area may be 
considered a so9rce 
for sand, Item 202. 

9 1 1959 2.5-6.5 0-2.5 No - - 36.0 6.0 2.5 3 13.0 Gravel Omer: Gardnerflubbard. 
This area is located 
in the same kame ter- 
race as Location 7 and: 
8. The area tested is 
approx. 2000 ft. west 
of Location 8 and 1300 
ft. north of Location 
7. The test hole re- 
vealed a 4 ft. bed of 
gravel with a clay 
bottom. The gravel in 
this area appears to 
be thinbedded. Addi- 
tional backhoe or 
borings should be made 
to determine varia- 
tions, if any, in the 
thickness and the 



Ident, 
No.. 

Field 
Test 
No, 

Year 
Field 
Tested 

Depth of 
Sample or 
Test (ft.) 

0er- 
Burden 
(ft.) 

Exist- 
ing 
Pit 

Volume 
Estimate 
(cu. yds.) 

Sieve Analysis 
Passin - _j __ 

Color 
AASHO 
T-21 

Abrasion 
AASIIO 
T-4-35 

Passes 
V.I4.D. 
Specs. Remarks 1½" #4 #100 #270 

areal extent of the 
gravel strata above 
the clay bottom. This 
area may be considered 
a source for Item 201, 
sub-base of gravel. 
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Ident. 
No. 

Field 
Test 
No. 

Year 
Field 
Tested 

Rock 
Type 

Existing 
Quarry 

Method 
of 

Sampling 

Abrasion 
AASHO 
T-3 

Distance 
Between 
Samples (ft.) Remarks 

1 1959 Amphib- No Chip 3.8 0 amer: Roy Rallock. This outcrop of 
olite ainphiboiite rock is located on the river 

road south of Putney Station, near the 
2 3.2 32 Interstate line. This outcrop was sample 

along rather than across strike, so the 
3 3.4 52 distance shown does not represent the 

width of the amphiboliteband. This rock 
4 3.5 46 is part of a band of interbedded amphib- 

olite and light-colored quartz-feldspar.. 
5 7.2 50 biotite volcanics. 

Test No. I is 72 ft. east of the SE cor- 
6 Schist 16.5 90 nez of the new building. Tests 2-5 are 

east of Test No. 1 along the edge of the 
- road. 

Test No, 6 was taken at a point 90 ft. 
from Test No. 5 on a bearing of N 50  E. 
The rock at Test No. 6 (a mica schist) 
was obviously not the same as at Tests 
1-5. This change is shown clearly by the 
abrasion test results. 	 - 
Bedrock mapping of this area shows this 
is a narrow band striking NE-SW which 
Test No. 6 helps to illustrate, thus 
this site does not appear to be an econ- 
omical source of sub-base of crushed rt 
rock, Item 204. 


